The erosion of a zinc phosphate dental cement was studied in 0.001M/1 and 0.01M/1 acetic, lactic and citric acid solutions.
INTRODUCTION
shows the surface of the cement disc which was not soaked in any solution and dried for seven days in an air oven at 37•Ž. Figure  2 shows the surface of the cement disc soaked cement disc soaked in 0.01M/1 citric acid solution and the unsoaked one. Furthermore, when a surface layer of the cement was removed by scraping, the diffraction pattern of the fresh surface had no diffraction lines for hopeite,8) thus, the crystalline substances observed on the cement surfaces were considered to be hopeite crystals. where citric acid is represented by H3L. The citric acid-zinc complexes are very stable as compared with the other two. It is estimated that the solubility of the unreacted ZnO particles and the amorphous phosphate matrix in citric acid solution is larger than that in the other two acid solutions. This agreed with the largest amounts of zinc and phosphate eluted into the citric acid solution as shown in Table 1 . In addition, in acetic acid solution, the unreacted ZnO particles may be mainly eroded and the binding matrix may be hardly eroded, because the Zn/P2O5 ratio in this solution was paticularly high. In lactic or citric acid solution, the binding matrix was also eroded to some extent. This difference became more evident with the increase of the acid concentration, that is, the molar ratio increased in acetic acid solution but decreased in lactic and citric acid solutions with the increase of the acid concentration as shown in Table 1 . Therefore, the binding matrix is expected to be more stable than the acetic acid-zinc complex but not as stable as the lactic acid-zinc complex.
We have also considered that the binding matrix might be transformed into hopeite by hydration and then the cement might be disintegrated in the mouth. In this study, however, the hopeite crystals on the cement surfaces had different morphological features depending on the acid. This finding suggests that a part of zinc and phosphate eluted crystallized as hopeite. It should be noted that the erosion process of the zinc phosphate cement was not initiated by the formation of hopeite. Moreover, the analytical values, listed in Table 1 , may be underestimated, because a part of zinc and phosphate eluted was used for the crystallization. Our discussion is based on both results for the chemical analysis of the solutions and the observation of the cement surfaces, but it is necessary to take account of this underestimation. The exact mechanism of crystallization has not been thoroughly clarified as yet and we must leave this for a further study.
CONCLUSIONS
When a dental zinc phosphate cement was immersed in acetic, lactic and citric acid solution, the amount of zinc eluted was much larger than that of phosphate and the pH of each solution was increased by the immersion of the cement. It was suggested that the unreacted ZnO particles were preferentially eroded in the acid solutions. In lactic and citric acid solutions, the molar ratio of Zn/P2O5 decreased with the increase of the acid concentration, that is, the binding matrix was also comparatively eroded in 0.01M/1 acid solutions. On the contrary, in acetic acid solution, the molar ratio of Zn/P2O5 increased with the increase of the acid concentration and the binding matrix was hardly eroded even in 0.01M/1 solution.
With the exception of 0.01M/1 citric acid solution, hopeite crystals were observed on the surfaces of the cements. Their morphology differed among the acids. It was suggested that zinc and phosphate eluted from the cement partly crystallized as hopeite in the surrounding solutions.
